As the world faces serious energy challenges, the development and implementation of renewable energy technologies become increasingly important. Solar energy resource dwarfs all other renewable and fossil-based energy resources combined. This special issue addresses the role of the development of solar energy. The themes include a photocatalytic process, a photoelectrochemical process, a photosynthesis process, solar cell technologies (photovoltaics (PV)), and solar PV/thermal systems, which resulted in a collection of twelve outstanding articles submitted by investigators representing eleven countries across Asia, Europe, and North America. Solar energy can be converted into chemical energy via photocatalytic processes, photoelectrochemical processes, and photosynthesis processes. E. Kao et al. ("Atomic Layer Deposition of TiO 2 Nanocoatings on ZnO Nanowires for Improved Photocatalytic Stability") employed a hybrid hydrothermal/atomic layer deposition method to prepare the high-aspect ratio and vertically ordered ZnO/TiO 2 nanoarrays. The ZnO/TiO 2 nanoarrays were further investigated for applications in solar-powered hydrogen gas harvesters, which showed improved stability and excellent onset voltage. A hydrothermal method was also employed by Y. Niu et al. to synthesize CoS-loaded TiO 2 photocatalysts for hydrogen and methanol production. It was demonstrated that CoS can act as an effective cocatalyst due to the efficient charge separation. C. C. Mercado et al. ("Comparison of Photoelectrochemical Current in Amorphous and Crystalline Anodized TiO 2 Nanotube Electrodes") investigated the effect of anodization at low temperature on the properties and photoelectrochemical performance of TiO 2 . The anodized TiO 2 showed determined cathodic photoelectrochemical response, which proved that it could be potential materials for photocatalytic applications. E. Morais et al.
("Visible Light-Driven Gas-Phase Artificial Photosynthesis Reactions over Ruthenium Metal Nanoparticles Modified with Anatase TiO 2 ") synthesized narrow size distributed Ruthenium metal nanoparticles via a facile one-pot solvothermal method. The obtained photocatalyst was further tested in the CO 2 +H 2 O reaction to produce CH 4 and CO. The light absorption properties, the photocatalytic activity, and CH 4 /CO selectivity of the catalyst were modified by incorporating Ti-containing precursors.
Photosynthesis is another process that takes advantage of sunlight. J. F. Monzon-Bensojo et al. ("Photosynthetic Pigments with Potential for a Photosynthetic Antenna: A DFT Analysis") employed chemical reactivity density functional theory (CRDFT) and time-dependent DFT (TD-DFT) methods to evaluate the electronic properties of photosynthetic pigments at the gas phase. This work constitutes a suitable option to study geometrical and molecular properties of natural dyes. These papers represent an exciting, insightful observation into the state-of-the-art as well as emerging future topics in this important interdisciplinary field. We hope that this special issue would attract a major attention of the peers.
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